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Abstract
While cigarette use among U.S adults has recently decreased, vulnerable subgroups continue to smoke at high rates, including
individuals receiving Medicaid insurance. These individuals have also experienced treatment access disparities, highlighting the need for approaches that leverage their strong desire to quit. We conducted interviews with 100 adult primary care
patients receiving Medicaid who were current tobacco users about their use, openness to technology-based interventions, and
readiness to change. Most (92%) reported current cigarette use and readiness to change averaged 6.98 out of 10 (SD = 2.82).
Nearly all were open to completing an iPad-based tobacco screening (95%) and brief intervention (90%) at their next appointment, while 91% and 88% were willing to talk with their provider or a cessation counselor, respectively, about the subsequent
results. Results persisted across age, sex, and race/ethnicity. Openness to technology-based interventions in this population
provides support for future work that may ultimately reduce disparities.
Keywords Medicaid · Disparities · Technology · Tobacco · Cessation

Introduction
Tobacco use is the largest preventable cause of disease,
disability, and premature death in the United States with
approximately 480,000 deaths per year due to tobacco smoking (U.S. Department of Health & Human Services, 2014).
In addition to a wide range of negative health outcomes
including premature mortality, smoking is responsible for
a high burden of healthcare utilization costs, with $300 billion spent via smoking-associated direct healthcare expenditures and losses of productivity annually in the United States
(U.S. Department of Health & Human Services, 2014).
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The prevalence of smoking among adults has significantly
declined in the last several decades, with a 69.6% (52.0%
to 15.8%) and 64.2% (34.1% to 12.2%) relative decline
among men and women, respectively, from 1965 to 2017
(U.S. Department of Health & Human Services, 2020). This
decline is credited to population-based interventions (i.e.,
price increases, media campaigns, smoke-free laws, barrierfree quitting assistance), evidenced-based psychotherapy
treatments (in-person and via phone or telehealth), and FDAapproved medications, which continue to be considered critical to reducing smoking and its affiliated health conditions
and costs (Centers for Disease Control and Prevention, 2014;
U.S. Department of Health & Human Services, 2020).
While rates of smoking have seen an overall decline, several U.S. sub-populations continue to demonstrate higher
levels of smoking, including individuals on Medicaid. Compared to 14.0% of the general population, nearly a quarter
of all U.S adults receiving Medicaid (24.9%) smoked cigarettes in 2019 (Cornelius et al., 2020). It is estimated that
$40 billion—or 15.0% of the annual Medicaid budget—is
attributable to smoking-related disease (U.S. Department of
Health & Human Services, 2014). Given that Medicaid’s
total expenditures exceeded $600 billion in 2019, achieving health equity in smoking cessation rates could be a key
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mechanism in reducing Medicaid spending (Kaiser Family
Foundation, 2020). In fact, a recent economic evaluation
found that 1% reductions in smoking prevalence among
Medicaid patients in each state would be associated with a
total savings of $2.5 billion one year following the reduction
(Glantz, 2019).
Smoking reduction for individuals receiving Medicaid is
a clear public health priority; however, in addition to disparities in smoking prevalence and associated health outcomes,
individuals on Medicaid also experience clear disparities
in access to empirically supported treatment for smoking
cessation (Centers for Disease Control & Prevention, 2020;
Singleterry et al., 2015). Long-term cessation is difficult;
research shows that most people who smoke regularly want
to quit and make many attempts each year before quitting
successfully (Centers for Disease Control & Prevention,
2020). In 2015, 69.2% of individuals who were enrolled in
Medicaid and smoked regularly reported wanting to quit
smoking; however, only 5.9% successfully quit (Babb et al.,
2017). Lack of access to empirically supported smoking
cessation treatments among Medicaid patients is one key
mechanism behind the continuing high rates of smoking in
this population. Although Medicaid expansion through the
Affordable Care Act may have increased cessation among
younger enrollees without dependents (Koma et al., 2017)
and having more treatment options has been associated with
increased cessation (Kostova et al., 2018), few states cover
all major cessation approaches, including all medication
treatments (DiGiulio et al., 2018). Even when cessation benefits are available, many enrollees face significant external
barriers to accessing care including inability to afford copays, prior authorization requirements, limits on frequency
and duration of treatments, annual and yearly limits on treatments, and stepped care therapy requirements, especially
among states that did not participate in Medicaid expansion
(DiGiulio et al., 2018; Ku et al., 2016).
In addition to these systemic barriers to treatment availability, patients enrolled in Medicaid face additional challenges to treatment engagement including lack of awareness of services and difficulty navigating complex healthcare
and community systems in which to access treatment (Knox
et al., 2017; Saunders & Alexander, 2009). The Medicaid
population is, by definition, low income and consists of
disproportionate numbers of individuals from racial and
ethnic minority identities, as well as large proportions of
older adults and individuals with disabilities (Kaiser Family
Foundation, 2019). Patients from low-income and minority backgrounds demonstrate increased lack of trust in both
providers and the effectiveness of treatments, and stigma
associated with working with healthcare providers (Andrade
et al., 2014; Hines-Martin et al., 2003; Mojtabai et al., 2011;
Satcher, 2001). Concerns about confidentiality and privacy
are also key barriers to treatment utilization and engagement
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for all populations (Brooks et al., 1997; Gonzalez et al.,
2005; McClelland & Thomas, 2002). Given the difficulties in accessing empirically supported treatment faced by
patients enrolled in Medicaid, innovative approaches that
expand delivery and dissemination are needed. Moreover,
such approaches must address barriers to treatment engagement in order to be palatable, and thus utilized, by a lowincome Medicaid population.
Recent years have seen an increase in psychosocial interventions delivered via technology-based platforms. Given
the continued growth and distribution of technology across
the globe, many more people have access to internet and
mobile technology. This number is growing (Pew Research
Center, 2021a, 2021b), giving tech-based interventions the
potential to increase access to treatment and reduce health
disparities, including those seen in the Medicaid population.
Efficacy of mobile- and internet-based treatments has been
established for several health outcomes including mental
health (Burger et al., 2020; Linardon & Fuller-Tyszkiewicz,
2020), suicide prevention (Melia et al., 2020), substance
use (Ashford et al., 2020; Marsch et al., 2020; Singh et al.,
2020), and smoking cessation (Black et al., 2020; Free et al.,
2013; Regmi et al., 2017). Moreover, technological delivery of smoking cessation programs has shown effectiveness
among several vulnerable patient populations including lowincome adults (Zhou et al., 2020) and pregnant women (Pollak et al., 2020), demonstrating the ability to increase access
and reduce barriers to treatment. Tech-based interventions
for smoking cessation may be well suited for patients receiving Medicaid, but important gaps in the literature remain in
understanding the perspectives of these patients in utilizing
these types of interventions.
A key area of focus for implementing smoking cessation interventions has been in integrated primary care clinics. National guidelines recommend primary care providers
identify individuals who smoke, make referrals, and offer
psychosocial and pharmacological treatments for smoking
cessation (Verbiest et al., 2017). Survey research shows that
recommendations and referrals by a healthcare provider
increase the use of and engagement in treatment, particularly among individuals on Medicaid and other groups less
likely to access treatment (Cokkinides et al., 2005). Delivery
of smoking cessation treatments within primary care may
close the service gaps in treatment for smoking, significantly
reducing incidents of smoking-associated death, disease,
and disability, as well as lower associated healthcare costs
(Curry et al., 2008; Maciosek et al., 2006). Despite the clear
potential of integrating smoking cessation treatments into
primary care, many barriers exist to successful integration,
including limits on billing for services and both the time and
training need for providers to adequately assess for and refer
to services (Awoyinka et al., 2015; Klein & Hostetter, 2014;
Quanbeck et al., 2018). Moreover, with the push of increased
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mental health and substance use treatment integration, primary care clinics have become overburdened, as they are
asked to integrate more and more services into an already
limited clinical practice (Korownyk, 2020; Murray, 2020;
Yarnall et al., 2003). Therefore, implementing technologybased services into primary care clinics may be an innovate
way to increase access and engagement in smoking cessation treatments for individuals enrolled in Medicaid, without
further burdening already constrained primary care providers. Further empirical data are still needed to understand the
capacity and willingness of patients receiving Medicaid to
engage with tech-based approaches to smoking cessation.

Current Study
The current study aimed to fill a gap in the field by assessing the capacity and willingness to engage in a tech-based
approach to smoking cessation embedded in primary care.
While tech-based primary care approaches provide a unique
opportunity to address the goals of minimizing health disparities in smoking while minimally impacting primary care
clinic workflow, careful planning and attention to patient
perspectives and preferences are required for maximum sustainability. This study surveyed 100 primary care patients
who used a tobacco product in the past month as well as a
Medicaid insurance product. Surveys assessed tobacco use,
motivation to quit, interest in different cessation options, and
specific interest in an iPad-based screening and brief intervention that our team has developed and implemented for a
variety of healthcare needs within Henry Ford and among
other populations (iHeLP; Braciszewski et al., 2018). We
examined the capacity and willingness of individuals insured
by Medicaid to engage in tech-based smoking cessation
interventions in primary care, with the long-term goal of
increasing access to treatment and thus reducing health disparities among this population. Specifically, these data will
be used to inform the design and conduct of a randomized
trial to assess the efficacy and implementation of such an
intervention.

form, and HIPAA authorization form in batches of 25. One
week after mailing the packets, study recruiters outreached
potential participants by phone and provided additional
study information. Recruiters confirmed the current smoking
status of interested participants, obtained verbal consent, and
either completed or scheduled a time to complete the survey
at a later date. Surveys took approximately 15 min and were
administered by recruiters over the phone in a private room.
Participants were provided with a $5 gift card for completing
the survey and were assured that their participation would
not impact service receipt in the health system in any way.
Study procedures were reviewed and approved by the Henry
Ford Health System Institutional Review Board.

Participants
Outreach packets were sent to 856 patients who were identified as eligible through the electronic health record (see
Fig. 1). Recruiters were able to contact 320 (37%), 259 of
whom were verified as eligible. Among the 259 eligible participants, 100 completed the survey with the majority (n = 92
of 159) of those declining citing disinterest in participation.
The final sample was representative of the larger population pulled from the electronic health record. Specifically,
participants were mostly female (57%) with a mean age of
37.7 (SD = 9.4). With regard to ethnicity and race, only one
participant identified as Hispanic/Latino; 50% as non-Hispanic, White; 46% non-Hispanic, Black/African-American;
1% non-Hispanic, Native Hawaiian/Pacific Islander; and 3%
other/unknown. Given the low number of Hispanic/Latino
participants, we did not examine differences by ethnicity;
race was dichotomized into non-Hispanic White and other.

Method
Procedures
Participants were recruited from Henry Ford Health System,
an integrated healthcare system in Detroit, MI. All adult
patients who met the eligibility requirements (18 years or
older, receiving Medicaid, and current tobacco use) were
potential participants for this study. Individuals were initially
identified using these criteria through our electronic health
record. Potential participants were then randomized (for
order of outreach) and mailed an information sheet, consent

Fig. 1  CONSORT diagram of study recruitment
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Measures

Data Analysis Strategy

The survey consisted of several different sections, framed
using the Population Assessment of Tobacco and Health
(PATH) Baseline Survey (Hyland et al., 2016). Participants
were asked about their lifetime and current use (defined as
use in the past 30 days) of cigarettes, electronic cigarettes,
cigars/cigarillos/filtered cigars, and pipe tobacco. Current
cigarette smokers were also asked about quantity of use,
while lifetime e-cigarette users were asked about various
reasons for their use (e.g., appealing flavors, cost, smell,
curiosity). Those endorsing past 30-day use of any tobacco
product were asked about (1) the average time to first use
of tobacco in the morning as an index of nicotine dependence (Baker et al., 2007); (2) diagnosis of health conditions
caused by or made worse by tobacco use; (3) past year quit
attempts; (4) motivation to quit using the Readiness Ruler
(“On a scale from 0 to 10, where 0 is not at all ready and 10
is ready or already trying, how ready are you to quit using
tobacco?); (5) past year advice to quit by a health professional (yes/no); and (6) general interest in trying various
cessation methods (e.g., medication, individual counseling,
computer/internet approaches; yes/no).
Finally, we were specifically interested in understanding
participant capacity and willingness to engage in a web- and
text message-based intervention formerly shown to be useful in reducing alcohol, cannabis, and tobacco use among
youth aging out of foster care (Braciszewski, Colby, Bock,
& Vose-O'Neal, 2019; Braciszewski et al., 2018), another
vulnerable and economically disadvantaged population.
This intervention, iHeLP, utilizes any web-enabled device
to provide screening and brief intervention for a targeted outcome in a manner consistent with Motivational Interviewing
(Miller & Rollnick, 2013) and guided by a three-dimensional
animated narrator. Following the brief intervention, individuals receive daily text messages using their brief intervention results that are also dynamically tailored to their level
of readiness to change (for more detailed information, see
Braciszewski et al., 2018). As such, we asked participants
about their access to a reliable cellphone or smartphone and
engagement in text messaging. We did not ask about use
of iHeLP specifically, but rather participant willingness to
engage with each of its key components, including (1) complete an iPad-based screening and brief intervention about
tobacco use during their next primary care appointment, (2)
share that information with their provider and a smoking
cessation counselor, and (3) receive daily text messages and
answer questions via text message for various lengths of
time.

We calculated descriptive univariate statistics for all data,
including correlations, chi-squares, and t tests to examine
associations between key study variables and demographics. Our main goal was to determine capacity (e.g., technology access) and interest in/willingness to participate in
a technology-based smoking cessation intervention within
primary care.

Results
Combustible Cigarette Use
Nearly all participants (99%) endorsed lifetime cigarette use and most (92%) had smoked cigarettes in the
past 30 days (Table 1). The majority (86%) of individuals
who had smoked tobacco in the past month reported daily
smoking; overall, individuals who reported current smoking averaged 25.65 (SD = 9.37) days of use out of the last
30. Nearly half of those currently smoking (47%) reported
smoking more than a half a pack (> 10 cigarettes) each
day. Females (M = 27.5, SD = 7.1) reported smoking on
more days in the last 30 than males (M = 23.2, SD = 11.4;
t = − 2.17, p = 0.03). Age and race were not associated with
past month frequency of cigarette use (r = − 0.11, p = 0.26;
t = 0.63, p = 0.53, respectively).

E‑cigarette Use
Just over half of participants (56%) reported lifetime e-cigarette use, yet only 9% of those individuals had used in the
past 30 days (n = 3 of the total sample; Table 1). Among
those endorsing lifetime use, curiosity was listed as the most
frequent reason for trying e-cigarettes (57%), followed by
using them as a cessation aid (47%), offering a healthier
alternative to combustible cigarettes (41%), the ability to
use it anywhere (36%), the more pleasant smell (32%), the
appealing flavors (29%), and the low cost (16%). Current
e-cigarette use occurred too infrequently to reliably examine
associations with age, gender, or race.
Table 1  The prevalence of tobacco product use
n (%)

Cigarettes
E-cigarettes
Cigars
Pipe

Ever use

Current use*

Daily use**

99 (99)
56 (56)
63 (63)
22 (22)

92 (93)
9 (16)
18 (29)
2 (9)

79 (86)
3 (33)
4 (22)
1 (50)

*among ever use; **among current use
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Other Tobacco Product Use
Lifetime cigar/cigarillo/filtered cigar use prevalence was
63% of participants, 18% of whom reported past 30-day
use (n = 4 of all participants; Table 1). Pipe tobacco use
was less prevalent, with 22% endorsing lifetime use, 2% of
whom indicated pipe tobacco use in the last 30 days (n = 1
of all participants). Similar to e-cigarette use, the limited
frequency of cigar and pipe tobacco use precluded examination of trends by age and gender. Current cigar/cigarillo/filtered cigar use was more frequently endorse by participants
identifying as non-White (27%) compared to non-Hispanic
Whites (10%; χ2 = 4.55, p = 0.03).

Nicotine Dependence, Motivation, and Quitting
Nearly two-thirds (61%) of respondents met criteria for possible nicotine dependence. Close to one-third (29%) of individuals had received a medical diagnosis caused or made
worse by nicotine use and 74% had tried to quit tobacco
products in the last year. Reflective of this high frequency
of quit attempts, 51% of participants reported that their
motivation to quit was an 8 out of 10 or higher (M = 6.98,
SD = 2.82); readiness was not significantly related to
sex (t = 0.78, p = 0.44), age (r = 0.20, p = 0.05), or race
(t = − 1.92, p = 0.06). Most (92%) participants had been to
the doctor in the last year and, of those who had a visit, 74%
had been advised by a doctor to quit using tobacco. Finally,
contingency management (“receiving prizes or payment in
exchange for quitting”) was the most frequently endorsed
method of cessation that individuals were willing to try
(74%), followed by one-on-one counseling (57%), patches/
gum (56%), a computer/internet-based program (54%), text
messaging (52%), medications (42%), a quit line (39%),
and group counseling (36%). Preference for these types of
approaches was not significantly related to sex, age, or race.

Capacity and Willingness for a Tech‑Based Approach
Cell phone ownership was nearly ubiquitous, with 98% of
respondents indicating that they owed any type of cell phone
Table 2  Willingness to engage
with various iHeLP components

and 93% stating that they owned a smartphone. Among individuals with a cell phone, all but 1 reported that they engage
in text messaging. Consistent cell phone service, however,
was not widespread, as 23% had changed their number in
the last year and 37% had lost coverage for at least a day or
two in the last year. Most participants (57%) reported using
a pay-as-you-go cell phone plan.
With regard to openness to engaging with the tobacco
screening, brief intervention, and text messaging, 95% were
willing to complete a screening assessment on an iPad at
their next appointment, 90% were open to engaging with
a brief intervention for tobacco use, and 91% and 88%
were willing to talk with their primary care provider and
a cessation counselor, respectively, about the results of the
screening and brief intervention (see Table 2). More than
three-quarters (78%) were open to receiving daily cessationrelated text messages for one month after completing the
screening and brief intervention; fewer (66%) were willing to do this for six months. Slightly more (81%) stated
that they would answer weekly questions via text that drive
the intervention for one month, while 63% were willing to
do so for six months. On average, respondents were willing to receive text messages for 6.02 months (SD = 4.83)
and answer weekly questions for 5.81 months (SD = 4.39).
Responses were unrelated to age, gender, and race with one
exception: fewer non-White participants (53%) than nonHispanic Whites (74%) were willing to receive weekly questions for six months (χ2 = 4.69, p = 0.03).

Discussion
This study provides promising support for tech-based treatments in primary care to address smoking cessation among
individuals using Medicaid. Specifically, participants were
open to utilizing web-enabled devices in clinic, as well as
their mobile devices, to engage in a cessation program.
Given the need for low-cost, efficient interventions that
are easily accessible to patients enrolled in Medicaid, this
paper highlights the potential for implementing scalable
tech interventions in primary care, which could dramatically

Would you be willing to…

% or M (SD)

Complete a screening on an iPad in a waiting room
Complete a brief intervention on an iPad in a waiting room
Talk with your provider about screening results
Talk with a smoking cessation counselor about screening results
Receive text messages for 1 month
Months willing to receive text messages
Receive weekly questions via text
Months willing to receive weekly questions

95
90
91
88
78
6.0 (4.8)
81
5.8 (4.4)
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improve uptake of smoking cessation treatment. Thus, these
approaches may have the potential to decrease tobaccorelated health disparities in this population and corresponding Medicaid costs.

Smoking Frequency, Dependence, and Motivation
to Quit
This study surveyed patients currently enrolled in Medicaid
who also regularly used tobacco. Despite the high smoking frequency and dependency of this sample, the majority
of participants reported strong desires to quit. This trend is
consistent with the previous work that suggests that smoking prevalence among individuals enrolled in Medicaid is
not due to lack of awareness or motivation to stop smoking,
but often a lack of access to empirically supported cessation
treatment (Babb et al., 2017; Kostova et al., 2018). Thus,
developing innovative and patient-centered approaches to
increase access to treatment is a clear health and economic
priority for reducing smoking and smoking-associated health
costs for Medicaid patients (U.S. Department of Health &
Human Services, 2014).

Capacity and Willingness to Engage
in Technology‑Based Care
This study furthers the field by providing important support
for the capacity and willingness of individuals insured by
Medicaid to use technology-based interventions. The majority of study participants were open to both computer/internet and text messaging based-programs, which were more
frequently endorsed than medication, quit lines, and group
therapies. The only interventions that were more popularly
endorsed by participants were contingency management
and one-on-one counseling, both interventions that while
highly efficacious and well received by many patients, also
require high amounts of provider time and expertise and
are often high in cost, therefore limiting their large-scale
dissemination and accessibility, especially for low-income
and vulnerable patient populations (Boyd et al., 2016; Loree
et al., 2019; Wilson et al., 2018). Technology-based interventions—that were also very well received by this sample—are a potential lower-cost, less time intensive alternative to individual counseling and contingency management
approaches (Olmstead et al., 2019), though their widespread
implementation also remains to be realized (Ross et al.,
2016; Vis et al., 2018). It is also important to note that interest in different interventions did not vary by sex, age, or race.
Contrary to prior work suggesting that older adults may be
unlikely to use technology (Czaja et al., 2006), this study
found that individuals across the lifespan were overwhelming interested in using tech-based interventions for smoking
cessation, further lending credence to the possibility that
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technology may cessation access to a wide variety of individuals using Medicaid.
This study also assessed access to internet, cell phones,
and other devices among patients enrolled in Medicaid.
Results were consistent with other recent work highlighting
the continued expanse of internet and cellular technology
access, including in under-resourced communities (Pew
Research Center, 2021a, 2021b). Nearly all participants
reported having access to phones, including both cell phones
and smart phones (with cellular internet access). All but one
participant also reported they engage in texting, indicating
further familiarity with and access to technology platforms.
However, despite having access and engaging regularly with
cell phones, additional barriers associated with interrupted
access to phone services (i.e., changing phone numbers, lost
coverage, having a pay-as-you-go plan) were common in
about one-quarter to one-third of study participants. This
suggests the need for additional considerations when making technology-based interventions available to Medicaid
patients that may include provision of waiting room devices
for initial screening and intervention, assessing for continuous phone access, using web-based messaging services not
associated with cellular service, and asking for permission
to text alternative phone numbers if service may be shut off
before recommending a cell phone delivered treatment.

Willingness to Engage in Primary Care‑
and Technology‑Based Care
This study also assessed patient willingness to engage with
several components of a specific iPad-based intervention
within primary care. Overall, participants reported openness to engaging with the screening, brief intervention, and
text messaging components of iHeLP. Most study participants indicated that they would be willing to complete both
tobacco use screenings and brief waiting room interventions
as well as discuss the results of their screening with either a
primary care provider or smoking cessation counselor, signifying strong interest among this population. Our findings
are build on previous work showing that even very brief
interventions and referral from healthcare professionals can
significantly improve smoking cessation rates in a highly
cost-effective manner (U.S. Department of Health & Human
Services, 2020). Integrating technology-based interventions
that are highly palatable to patients in primary care clinics may be one mechanism to increase access to care for
individuals using Medicaid. Additionally, patients in this
study indicated openness to receiving text message follow
ups and answering related questions at home after an initial
assessment at a primary care appointment. Given that this
approach has shown promise even as a standalone intervention (Kong et al., 2014; Scott-Sheldon et al., 2016; Spohr
et al., 2015), adding it as a supplement to the initial brief

Journal of Clinical Psychology in Medical Settings

intervention and referral to addition care has potential to
move patients along the spectrum of motivation to reduce
or eliminate smoking behavior.

Limitations
Although this study provides important data on the perspectives on tech-based smoking interventions of patients
enrolled in Medicaid, limitations should be noted. Initial
recruitment was based on documented smoking status in the
electronic health record, possibly excluding individuals who
use tobacco, but who have not disclosed to their provider.
Furthermore, these data are from a single health system and
were gathered purposefully to reflect the demographics of
that health system and, thus, may not be representative of
other healthcare settings serving this population. Indeed, our
sample was primarily non-Hispanic White (50%) and Black/
African-American (46%) and does not include large samples
of other important racial and ethnic minority individuals
who receive Medicaid benefits. Finally, our response rate
among eligible patients was just under 40%. Those who did
not participate may be less interested in cessation overall,
given our recruitment literature focus on improving cessation options at the health system.

Future Directions
This study provides strong preliminary evidence for utilizing
technology-based screening and brief intervention, accompanied by periodic text messaging, as a smoking cessation
option for individuals receiving Medicaid benefits and being
seen in primary care. Given the burden on primary care clinics to integrate numerous health prevention screeners into
healthcare appointments, tech-based interventions may be a
promising mechanism to address time and finical limitations
experienced by primary care providers (Korownyk, 2020;
Murray, 2020; Yarnall et al., 2003). While health system
time and resources may be limited, patients can complete
brief screening and intervention items in the waiting room
on an iPad or at home via an electronic health portal on
their phones or computers. Such innovations can also reduce
provider load and clinical workflow burden, such as having screening results prepopulated into electronic health
records and best practice alerts for providers built into the
health record system to signal when a patient may need
further intervention or referral to treatment. An initial pilot
randomized trial is needed to provide preliminary data on
efficacy of iHeLP in promoting tobacco cessation in this
population, with the longer-term goal of reducing Medicaid
disparities.

Author Contributions All authors contributed to the study conception
and design. Material preparation, data collection, and analysis were
performed by JMB. The first draft of the introduction was written by
KJS-H, the methods and results by JMB, and the discussion by KJS-H
and LZ. All authors commented on the previous versions of the manuscript, as well as the revision drafts. All authors read and approved
the final and revised manuscripts. Dr. KJS-H is now at the Michigan
Public Health Institute, 2436 Woodlake Cir, Okemos, MI 48864 USA.
Funding This project was internally funded by the Center for Health
Policy and Health Services Research at Henry Ford Health.
Data Availability Available upon request.
Code Availability Available upon request.

Declarations
Conflict of interest Jordan M. Braciszewski, Kelsey J. Sala-Hamrick,
Logan Zelenak, Jordan Gootee, Farah Elsiss, Jonathan Ottolini, Ana
Lanier, Suzanne M. Colby, and Brian K. Ahmedani have no relevant
financial or non-financial interests to disclose.
Ethical Approval This study was approved by the Henry Ford Health
Institutional Review Board.
Consent to Participate Informed consent was obtained from all individual participants included in the study.
Consent for Publication Patients signed informed consent regarding
publishing their data.
Human and Animal Rights This study was approved by the Henry
For Health System Institutional Review Board and was performed in
accordance with the ethical standards noted in the 1964 Declaration of
Helsinki and its later amendments.

References
Andrade, L. H., Alonso, J., Mneimneh, Z., Wells, J. E., Al-Hamzawi,
A., Borges, G., Bromet, E., Bruffaerts, R., de Girolamo, G., de
Graaf, R., Florescu, S., Gureje, O., Hinkov, H. R., Hu, C., Huang,
Y., Hwang, I., Jin, R., Karam, E. G., Kovess-Masfety, V., … Kessler, R. C. (2014). Barriers to mental health treatment: Results
from the WHO World Mental Health (WMH) surveys. Psychological Medicine, 44(6), 1303–1317.
Ashford, R. D., Bergman, B. G., Kelly, J. F., & Curtis, B. (2020). Systematic review: Digital recovery support services used to support
substance use disorder recovery. Human Behavior and Emerging
Technologies, 2(1), 18–32.
Awoyinka, L., Gustafson, D. H., & Johnson, R. (2015). Using technology to integrate behavioral health into primary care. In L. A.
Marsch, S. E. Lord, & J. Dallery (Eds.), Behavioral healthcare
and technology: Using science-based innovations to transform
practice (pp. 281–295). Oxford University Press.
Babb, S., Malarcher, A., Schauer, G., Asman, K., & Jamal, A. (2017).
Quitting smoking among adults—United States, 2000–2015. Morbidity and Mortality Weekly Report, 65(52), 1457–1464.
Baker, T. B., Piper, M. E., McCarthy, D. E., Bolt, D. M., Smith, S. S.,
Kim, S. Y., Colby, S., Conti, D., Giovino, G. A., Hatsukami, D.,
& Hyland, A. (2007). Time to first cigarette in the morning as an
index of ability to quit smoking: Implications for nicotine dependence. Nicotine & Tobacco Research, 9, S555–S570.

13

Journal of Clinical Psychology in Medical Settings
Black, N., Eisma, M. C., Viechtbauer, W., Johnston, M., West, R.,
Hartmann-Boyce, J., Michie, S., & de Bruin, M. (2020). Variability and effectiveness of comparator group interventions in
smoking cessation trials: A systematic review and meta-analysis.
Addiction, 115(9), 1607–1617.
Boyd, K. A., Briggs, A. H., Bauld, L., Sinclair, L., & Tappin, D.
(2016). Are financial incentives cost-effective to support smoking
cessation during pregnancy? Addiction, 111(2), 360–370.
Braciszewski, J. M., Tzilos Wernette, G. K., Moore, R. S., Bock, B.
C., Stout, R. L., & Chamberlain, P. (2018). A pilot randomized
controlled trial of a technology-based substance use intervention
for youth exiting foster care. Children and Youth Services Review,
94, 466–476.
Brooks, E., DelliQuadri, T., Meyer, D., & Preis, J. (1997). Confidentiality and right to privacy issues in mental health managed care.
Whittier L. Rev., 19, 39.
Burger, F., Neerincx, M. A., & Brinkman, W.-P. (2020). Technological state of the art of electronic mental health interventions for
major depressive disorder: Systematic literature review. Journal
of Medical Internet Research, 22(1), e12599.
Centers for Disease Control and Prevention. (2014) Best Practices for
Comprehensive Tobacco Control Programs—2014. Atlanta, GA:
U.S. Department of Health and Human Services, Centers for Disease Control and Prevention, National Center for Chronic Disease
Prevention and Health Promotion, Office on Smoking and Health
Centers for Disease Control and Prevention. (2020) STATE System
Medicaid Coverage of Tobacco Cessation Treatments Fact Sheet.
Retrieved April 12, 2021, from https://www.cdc.gov/statesystem/
factsheets/medicaid/Cessation.html
Cokkinides, V. E., Ward, E., Jemal, A., & Thun, M. J. (2005). Underuse of smoking-cessation treatments: Results from the National
Health Interview Survey, 2000. American Journal of Preventive
Medicine, 28(1), 119–122.
Cornelius, M. E., Wang, T. W., Jamal, A., Loretan, C. G., & Neff, L. J.
(2020). Tobacco product use among adults—United States, 2019.
Morbidity and Mortality Weekly Report, 69(46), 1736.
Curry, S. J., Keller, P. A., Orleans, C. T., & Fiore, M. C. (2008). The
role of health care systems in increased tobacco cessation. Annual
Review of Public Health, 29, 411–428.
Czaja, S. J., Charness, N., Fisk, A. D., Hertzog, C., Nair, S. N., Rogers,
W. A., & Sharit, J. (2006). Factors predicting the use of technology: Findings from the Center for Research and Education on
Aging and Technology Enhancement (CREATE). Psychology and
Aging, 21(2), 333.
DiGiulio, A., Jump, Z., Yu, A., Babb, S., Schecter, A., Williams, K.A.S., Yembra, D., & Armour, B. S. (2018). State Medicaid coverage for tobacco cessation treatments and barriers to accessing
treatments—United States, 2015–2017. Morbidity and Mortality
Weekly Report, 67, 390–395.
Free, C., Phillips, G., Galli, L., Watson, L., Felix, L., Edwards, P.,
Patel, V., & Haines, A. (2013). The effectiveness of mobile-health
technology-based health behaviour change or disease management
interventions for health care consumers: A systematic review.
PLoS Medicine, 10(1), e1001362.
Glantz, S. A. (2019). Estimation of 1-year changes in Medicaid expenditures associated with reducing cigarette smoking prevalence by
1%. JAMA Network Open, 2(4), e192307–e192307.
Gonzalez, J. M., Alegria, M., & Prihoda, T. J. (2005). How do attitudes
toward mental health treatment vary by age, gender, and ethnicity/
race in young adults? Journal of Community Psychology, 33(5),
611–629.
Hines-Martin, V., Malone, M., Kim, S., & Brown-Piper, A. (2003).
Barriers to mental health care access in an African American
population. Issues in Mental Health Nursing, 24(3), 237–256.
Hyland, A., Ambrose, B. K., Conway, K. P., Borek, N., Lambert, E.,
Carusi, C., Taylor, K., Crosse, S., Fong, G. T., Cummings, K.

13

M., & Abrams, D. (2016). Design and methods of the Population Assessment of Tobacco and Health (PATH) study. Tobacco
Control, 26(4), 371–378.
Kaiser Family Foundation. (2019). State health facts. Retrieved April
12, 2021, from https://www.kff.org/statedata/
Kaiser Family Foundation. (2020). Total Medicaid Spending. Retrieved
April 12, 2021, from https://www.kff.org/medicaid/state-indic
ator/total-medicaid-spending
Klein, S., & Hostetter, M. (2014). In focus: Integrating behavioral
health and primary care. Retrieved April 12, 2021, from https://
www.commonwealt hfund.org/publications/newsletter-article/
2014/aug/focus-integrating-behavioral-health-and-primar y-care
Knox, B., Mitchell, S., Hernly, E., Rose, A., Sheridan, H., & Ellerbeck, E. F. (2017). Barriers to utilizing Medicaid smoking cessation benefits. Kansas Journal of Medicine, 10(4), 88–91.
Koma, J. W., Donohue, J., Barry, C. L., Huskamp, H. A., & Jarlenski,
M. (2017). Medicaid coverage expansions and cigarette smoking cessation among low-income adults. Medical Care, 55(12),
1023–1029.
Kong, G., Ells, D. M., Camenga, D. R., & Krishnan-Sarin, S. (2014).
Text messaging-based smoking cessation intervention: A narrative review. Addictive Behaviors, 39(5), 907–917.
Korownyk, C. S. (2020). A primary care prevention revolution?
Canadian Family Physician, 66(8), 558.
Kostova, D., Xu, X., Babb, S., McMenamin, S. B., & King, B. A.
(2018). Does state Medicaid coverage of smoking cessation
treatments affect quitting? Health Services Research, 53(6),
4725–4746.
Ku, L., Bruen, B. K., Steinmetz, E., & Bysshe, T. (2016). Medicaid
tobacco cessation: Big gaps remain in efforts to get smokers to
quit. Health Affairs, 35(1), 62–70.
Linardon, J., & Fuller-Tyszkiewicz, M. (2020). Attrition and adherence in smartphone-delivered interventions for mental health
problems: A systematic and meta-analytic review. Journal of
Consulting and Clinical Psychology, 88, 1–13.
Loree, A. M., Yonkers, K. A., Ondersma, S. J., Gilstad-Hayden,
K., & Martino, S. (2019). Comparing satisfaction, alliance and
intervention components in electronically delivered and in-person brief interventions for substance use among childbearingaged women. Journal of Substance Abuse Treatment, 99, 1–7.
Maciosek, M. V., Coffield, A. B., Edwards, N. M., Flottemesch, T.
J., Goodman, M. J., & Solberg, L. I. (2006). Priorities among
effective clinical preventive services: Results of a systematic
review and analysis. American Journal of Preventive Medicine,
31, 52–61.
Marsch, L. A., Campbell, A., Campbell, C., Chen, C.-H., Ertin, E.,
Ghitza, U., Lambert-Harris, C., Hassanpour, S., Holtyn, A. F.,
Hser, Y.-I., Jacobs, P., Klausner, J. D., Lemley, S., Kotz, D.,
Meier, A., McLeman, B., McNeely, J., Mishra, V., Mooney, L.,
… Young, S. (2020). The application of digital health to the
assessment and treatment of substance use disorders: The past,
current, and future role of the National Drug Abuse Treatment
Clinical Trials Network. Journal of Substance Abuse Treatment,
112, 4–11.
McClelland, R., & Thomas, V. (2002). Confidentiality and security of
clinical information in mental health practice. Advances in Psychiatric Treatment, 8, 291–296.
Melia, R., Francis, K., Hickey, E., Bogue, J., Duggan, J., O’Sullivan,
M., & Young, K. (2020). Mobile health technology interventions
for suicide prevention: Systematic review. JMIR MHealth and
UHealth, 8, e12516.
Miller, W. R., & Rollnick, S. (Eds.). (2013). Motivational interviewing:
Helping people change. The Guilford Press.
Mojtabai, R., Olfson, M., Sampson, N. A., Jin, R., Druss, B., Wang, P.
S., Wells, K. B., Pincus, H. A., & Kessler, R. C. (2011). Barriers

Journal of Clinical Psychology in Medical Settings
to mental health treatment: Results from the National Comorbidity
Survey Replication (NCS-R). Psychological Medicine, 41, 1751.
Murray, R. (2020). GPs condemn new specifications for primary care
networks. BMJ, 368, m258.
Olmstead, T. A., Yonkers, K. A., Ondersma, S. J., Forray, A., GilstadHayden, K., & Martino, S. (2019). Cost-effectiveness of electronic-and clinician-delivered screening, brief intervention and
referral to treatment for women in reproductive health centers.
Addiction, 114, 1659–1669.
Pew Research Center. (2021a). Demographics of Internet and home
broadband usage in the United States. Retrieved April 12, 2021a,
from https://www.pewresearch.org/inter net/fact-sheet/inter net-
broadband/
Pew Research Center. (2021b). Demographics of mobile device ownership and adoption in the United States. Retrieved April 12, 2021b,
from https://www.pewresearch.org/internet/fact-sheet/mobile
Pollak, K. I., Lyna, P., Gao, X., Noonan, D., Hernandez, S. B., Subudhi, S., Swamy, G. K., & Fish, L. J. (2020). Efficacy of a texting program to promote cessation among pregnant smokers: A
randomized control trial. Nicotine and Tobacco Research, 22,
1187–1194.
Quanbeck, A., Gustafson, D. H., Marsch, L. A., Chih, M. Y., Kornfield, R., McTavish, F., Johnson, R., Brown, R. T., Mares, M. L.,
& Shah, D. V. (2018). Implementing a mobile health system to
integrate the treatment of addiction into primary care: a hybrid
implementation-effectiveness study. Journal of Medical Internet
Research, 20, e37.
Regmi, K., Kassim, N., Ahmad, N., & Tuah, N. A. (2017). Effectiveness of mobile apps for smoking cessation: A review. Tobacco
Prevention & Cessation, 3, 12.
Ross, J., Stevenson, F., Lau, R., & Murray, E. (2016). Factors that
influence the implementation of e-health: A systematic review of
systematic reviews (an update). Implementation Science, 11, 1–12.
Satcher, D. (2001). Mental health: Culture, race, and ethnicity—A supplement to mental health: A report of the surgeon general: US
Department of Health and Human Services.
Saunders, M. R., & Alexander, G. C. (2009). Turning and churning:
Loss of health insurance among adults in Medicaid. Journal of
General Internal Medicine, 24, 133–134.
Scott-Sheldon, L. A., Lantini, R. C., Jennings, E. G., Thind, H., Rosen,
R. K., Salmoirago-Blotcher, E., & Bock, B. C. (2016). Text messaging-based interventions for smoking cessation: A systematic
review and meta-analysis. JMIR MHealth and UHealth, 4, e49.
Singh, S., Balhara, Y. P. S., Gupta, P., & Christodoulou, N. G. (2020).
Primary and secondary prevention strategies against illicit drug
use among adults aged 18–25: A narrative review. Australasian
Psychiatry, 28, 84–90.
Singleterry, J., Jump, Z., DiGiulio, A., Babb, S., Sneegas, K., MacNeil, A., Zhang, L., & Williams, K.-A.S. (2015). State Medicaid

coverage for tobacco cessation treatments and barriers to coverage—United States, 2014–2015. Morbidity and Mortality Weekly
Report, 64, 1194–1199.
Spohr, S. A., Nandy, R., Gandhiraj, D., Vemulapalli, A., Anne, S., &
Walters, S. T. (2015). Efficacy of SMS text message interventions
for smoking cessation: A meta-analysis. Journal of Substance
Abuse Treatment, 56, 1–10.
U.S. Department of Health and Human Services. (2014). The health
consequences of smoking—50 years of progress: A report of the
Surgeon General. Atlanta, GA: Author.
U.S. Department of Health and Human Services. (2020). Smoking
Cessation: A Report of the Surgeon General. Atlanta, GA: U.S.
Department of Health and Human Services, Centers for Disease
Control and Prevention, National Center for Chronic Disease Prevention and Health Promotion, Office on Smoking and Health.
Verbiest, M., Brakema, E., van der Kleij, R., Sheals, K., Allistone, G.,
Williams, S., McEwen, A., & Chavannes, N. (2017). National
guidelines for smoking cessation in primary care: A literature
review and evidence analysis. NPJ Primary Care Respiratory
Medicine, 27, 1–11.
Vis, C., Mol, M., Kleiboer, A., Bührmann, L., Finch, T., Smit, J., &
Riper, H. (2018). Improving implementation of eMental health for
mood disorders in routine practice: Systematic review of barriers
and facilitating factors. JMIR Mental Health, 5, e9769.
Wilson, S. M., Newins, A. R., Medenblik, A. M., Kimbrel, N. A., Dedert, E. A., Hicks, T. A., Neal, L. C., Beckham, J. C., & Calhoun,
P. S. (2018). Contingency management versus psychotherapy for
prenatal smoking cessation: A meta-analysis of randomized controlled trials. Women’s Health Issues, 28, 514–523.
Yarnall, K. S., Pollak, K. I., Østbye, T., Krause, K. M., & Michener,
J. L. (2003). Primary care: Is there enough time for prevention?
American Journal of Public Health, 93, 635–641.
Zhou, S., Levinson, A. H., Zhang, X., Portz, J. D., Moore, S. L., Gore,
M. O., Ford, K. L., Li, Q., & Bull, S. (2020). A pilot study and
ecological model of smoking cues to inform mobile health strategies for quitting among low-income smokers. Health Promotion
Practice. https://doi.org/10.1177/1524839920942214
Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.
Springer Nature or its licensor (e.g. a society or other partner) holds
exclusive rights to this article under a publishing agreement with the
author(s) or other rightsholder(s); author self-archiving of the accepted
manuscript version of this article is solely governed by the terms of
such publishing agreement and applicable law.

13

